Abstract-Knowledge sharing is not a new topic in knowledge management research field. Current research focused on the use of formal ontologies for specifying content-specific agreement for a variety of knowledge sharing activities. In this paper, we choose project organisation as our research domain, due to its geographical issues and cultural issues which may affect knowledge sharing activities occurring in dispersed project groups and group members. Provided by a simple notation system, we propose the project organisation knowledge sharing ontology and validate the conceptual model by realizing in Protege-OWL and SPARQL Query Language.
I. INTRODUCTION
One typical feature of current project organizations is that people in the organizations are geographically dispersed [3] . With the increase of project outsourcing, project groups and its members are probably located in different areas, from different cultural background and even speaking with different languages [2] . Knowledge sharing activities among these groups and members may be challenged by the cultural issues and geographical issues.
In this paper, we propose an ontology-based methodology to solve the issues existing in knowledge sharing activities of project organisations. Before that, we review the theoretical background of knowledge sharing and ontology. By a case study in one project organisation, we analyze the process of knowledge sharing activities and thus assume the scenarios of project distribution. From these activities, we observe the drawbacks in current project organisational knowledge sharing. Following that, we extend the CCCI Metrics and apply it to the field of project organisation, as the theoretical base of our design. For ontological representation, a simple but complete notation system is introduced to model our design. After that, we present our conceptual model of project organisation knowledge sharing ontology from up to down. To validate the ontology, we realize it in Protege-OWL and query the results by means of SPARQL Query Language. Finally, based on the test results, we discuss the advantages and the disadvantages of this project, and plan the future work. management research field. It is well known that the most valuable knowledge within an organization is not limited to the formal documents in the databases and repositories, but also includes the undocumented ideas, insights and knowhow of its members [6] . However, this informal and tacit knowledge is deeply rooted in the individual experience and the culture of work community. To solve these problems, many methodologies have been proposed, which aim to exploit the embodied knowledge in practice and transform them to a normal form so that other staffs and organizations can utilize it. Knowledge sharing is one of these methods to solve the above problems.
Past researches on knowledge sharing can be divided into two aspects -behavioural and technical. From behavioural perspective, scholars studied social issues which influence the style and the performance of knowledge sharing. From technical perspective, researchers studied multiple methodologies implementing knowledge sharing. Current research focused on the use of formal ontologies for specifying content-specific agreement for a variety of knowledge sharing activities. Our research focuses on utilising ontology to solve the issues in knowledge sharing activities in specific domains from technical perspective.
In this section, we discuss a formal definition of ontology from the literature. There are many definitions of ontology from various aspects. From philosophical aspect, ontology is "a discipline of philosophy, which is meta-physics dates back to Aristotle", "the science of what is", "the study of what is possible" or "the study of the nature and structure of possibilia" [5] . From technological aspect, ontology is "an explicit machine-readable specification of a shared conceptualization" [4] . Ontology is "a specific artifact designed with the purpose of expressing the intended meaning of a shared vocabulary", "a shared vocabulary plus a specification of its intended meaning" or "a specification of a conceptualization" [5] . Various notation systems are used to represent ontology. The benefit of ontology is that by means of organizing knowledge in specific domains, ontology may be utilized to promote knowledge sharing within organizations or inter-organizations [4] . II In the typical project organization, the organizational structure is as Fig.l . CEO is responsible for the whole organization which consists of several departments. Directors are responsible for departments which consist of several divisions. Managers are responsible for divisions which consist of several personnel. As a project organization, to plan and implement projects is the primary task of the organization. In the City of Melville Council, the process of project planning can be drawn as:
Step 1: Normally projects are drafted by one or more than one directors of departments.
Step 2: Then the directors hand in the project drafts to the Council Board which consists of CEO and consultants.
Step 3: The Council Board will evaluate the project drafts.
Step 4: If the project drafts are agreed, the projects will be distributed by CEO to the directors who draft the projects.
About the project distribution, normally there are three scenarios which are: Scenario 1: CEO assigns one project to one department; the director of the department in turn is responsible for a part of the project. The director in turn divides the project into several tasks for handling by one or more managers. Each manager and related personnel act in the actual implementation of the tasks.
Scenario 2: CEO assigns several projects to one department; the director of the department is responsible for the projects. The director assigns at least one project to each manager. Therefore, each manager is responsible for managing the implementation of the projects that have been assigned to him.
Scenario 3: CEO assigns one project to more than one department, and then the directors of the departments are responsible for the implementation of the project.
B. Issues in the Knowledge Sharing Activities
The issues existing in knowledge sharing activities in City of Melville are as below:
There is not existing methodologies to track and trace projects. CEO and Council Board do not know about the status of projects currently being processed in organizations.
Directors cannot duly administrate the responsible projects owing to the lack of the necessary information about the projects.
Managers cannot realize the real status of projects being implemented.
If many people implement one project at the same time, they could not clearly distinguish their responsibilities.
There is no criterion for assessing the completion of projects.
In the following section, we will attempt to solve the issues by means of ontology. From section 4 to section 6 we will introduce the elements in our proposed design. Section 7 we are going to validate the conceptual model by implementing it in Protege-OWL.
IV. UTILIZING CCCI METRICS FOR SOLVING
KNOWLEDGE SHARING ISSUES CCCI Metrics originates from the works of Chang et al. [3] , which is a quantitative methodology to assess trustworthiness of logistic service providers. The essence of CCCI Metrics theory is to measure the trustworthiness value of the service providers by means of designing various criteria for the providers and quantitatively evaluating the correlation, the clarity and the importance of each criterion. In Criterion Status which has the attributes of Criterion Completeness, Criterion Clarity and Criterion Importance. (Fig.  6 It realizes the function of promoting knowledge sharing between senior management and actual executors.
It can be utilized to distinctly define the tasks of each member in projects, and thus avoiding the confusion of members' understanding to own responsibilities.
It can be utilized to distinctly define completion criteria for each task, the importance and the clarity of each criterion, which is efficient to assist members fully understand their responsibilities.
It adopts quantitative methodology to measure the project completion status, which is effortlessly understood by organizational management.
The limitations of the project are concluded as below:
The ontology is not tested in practice, and thus we cannot validate its actual contribution to knowledge sharing activities in project organizations.
On account of the limitation of the time, we have not designed the API to guide users to use and test this system, which could be proposed in the future.
The scope of current project is only limited in the project competition status track and trace, which could be expanded in other fields in project organizations, such as the informal information exchange between members, the risk management, the cost management, the quality management and the stage management.
Therefore, in the future works, we will design the user interfaces by Java Language and implement the ontologybased system in client/server networks or peer-to-peer networks in project organizations and we will survey users' satisfaction status to evaluate the system. In addition, we will attempt to expand our research scope to other knowledge sharing activities in project organizations.
